ARCHIVES OF DISEASE IN CHILDHOOD
which is usually widespread, and (2) extensive bleeding in the lungs, liver, heart, alimentary tract and brain. As a result of detailed examination of these cases Clifford (1941) says that 'much of the gastro-intestinal, pulmonary, and liver haemorrhage may be of this origin, and that in the complete absence of trauma, asphyxia may be responsible for varying degrees of haemorrhage into the cerebrospinal fluid, into the ventricles and into the brain substance itself.'
These findings suggest that asphyxia may be a cause of haemorrhage in the newborn, but they do not afford an explanation for the bleeding in the large majority of cases of haemorrhagic disease.
Haemorrhage in the newborn infant owns many causes. Some of these, such as gross trauma and severe infection, are generally recognized not to be responsible for true haemorrhagic disease, but there are other conditions which are thought by some to play a contributory part in the etiology. The most important of these is minor trauma, insufficient in itself to lead to profuse haemorrhage, but which, when associated with some blood abnormality, is capable of producing gross haemorrhage. For example, in haemophilia bleeding will only occur when trauma supervenes. This raises the difficult question whether or not infants who have low concentrations of plasma prothrombin, and who have incurred mild trauma followed by profuse bleeding, should be classified as cases of true haemorrhagic disease. Snedeker (1941) , while questioning the justification for so doing, includes cases in which this haemorrhagic tendency was revealed by such minor trauma as that caused by circumcision or by operation for tongue tie. Some authorities hold that infants with gross intracranial haemorrhage, in the absence of a history of trauma or asphyxia, should be considered as cases of haemorrhagic disease; particularly is this the case when the onset of symptoms is delayed till three or four days after birth.
The problem of classification also arises in cases where there is minor localized trauma but widespread haemorrhages. In such cases Clifford's (1935) recommendation has been adopted. He In one of these asphyxia was also a factor. Three because of vaginal haemorrhage, but with no haemorrhage elsewhere. In three of the infants excluded because of sepsis of the umbilical cord, the infection was so slight in extent that it was probably incidental, and in another excluded because of septicaemia, it is possible that the infection was superimposed on the haemorrhagic condition. He was a premature infant weighing 2-23 kgm. in whom melaena had been present from the second day. He was transferred to hospital on the eighth day because slight melaena persisted and because he began to vomit all his feeds. On admission to hospital the haemoglobin was 20 per cent. Eighty c.c. of blood were transfused at once, and on the ninth day there was no further bleeding, but the child continued to vomit. On the tenth day fever developed and a submaxillary swelling was seen. The infant died on the twelfth day and the autopsy findings were multiple abscesses in the lungs, scanty abscesses in the kidneys, septic spleen, a submaxillary abscess and petechiae in the small intestine. One case has been included which clinically had true haemorrhagic disease, and in which post-mortem examination revealed, in addition to gross haemorrhage into the bowel, a tentorial tear with subdural haemorrhage. There was a history of difficult instrumental delivery, which would explain the subdural haemorrhage but not the severe bleeding from the stomach and bowel. (1939) found that the disease was more prevalent in the winter and spring months (December to June) and draws attention to a similar seasonal incidence in the physiological prolongation of the clotting time in newborn infants. The significance of this seasonal variation and its possible relation to dietary deficiencies, or to infections of the mother during pregnancy, is not understood. There appears to be little difference between the diets of mothers of healthy infants and those of mothers whose infants develop haemorrhagic disease (Salomonsen, 1939; Kove and Siegel, 1940) . In this series no details of the maternal diet during pregnancy are available. The mortality rate appears to be independent of seasonal influence.
Place in family. Thirty per cent. of cases occurred in first-born infants, but 25 per cent. occurred in those who occupied the fifth to the fifteenth place in the family. It would appear, therefore, that the place in the family does not influence the incidence of this disease. Other workers (Clark, 1933; Snedeker, 1941; Salomonsen, 1939) 
internal haemorrhage in addition. The bleeding varied in amount from small quantities of altered blood to large amounts of bright red blood in the vomitus or passed per rectum. In most other cases bleeding occurred from more than one site. Table 2 is a table constructed by Clifford (1935) with the addition of the findings observed in the present series. It gives the site of haemorrhage observed by Clifford himself and other workers. It will be seen that there is a marked correspondence between Javert's (1938) figures and those reported in this paper, but the incidence of internal haemorrhages is not as great, either in Javert's (1938) or in the present series, as that reported by other authors.
Internal haemorrhage occurred in 42 per cent. of Clifford's (1935) cases as compared with 16 per cent. in the present series. It is possible that this difference is due in part to the fact that practically every infant in the present series was born at home, and not in a maternity hospital where complicated labour, instrumental delivery and asphyxia occur more frequently. Further, in eight of the fatal cases in the present series (33 per cent.), no post-mortem examination was made and it is probable that had permission for autopsy been granted in every case, the incidence of internal haemorrhage would have been somewhat higher, although still lower than that found by Clifford (1935), Townsend (1894), Beveridge (1928) and Clark (1933) .
Anaemia. Red blood cell counts, or in the absence of marked jaundice, estimations of haemoglobin at frequent intervals are of great value in determining whether haemorrhage is continuing or has ceased, and in judging the effect of treatment. A sudden fall in the haemoglobin percentage may occur in a very short space of time and transfusion at this stage may be life-saving. The following four examples illustrate this.
Case 1 Hb 90 per cent. on admission, fell to 60 per cent. in 3 hours. Case 2 Hb 74 per cent. on admission, fell to 43 per cent. in 6 hours. Case 3 Hb 74 per cent. on admission, fell to 43 per cent. in 6 hours. Case 4 Hb 78 per cent. on admission, fell to 40 per cent. in 7 hours. The patient's general condition must be taken into account along with the degree of anaemia as depicted by examination of the capillary blood. The haemoglobin percentage and the red cell count drops as the blood volume is restored following haemorrhage, and the interpretation of these figures is therefore modified by the rapidity of this reaction. The figures quoted suggest that restoration of blood volume may occur rapidly, but in one premature infant whose alimentary tract at autopsy was found to be full of blood, and who must have suffered severe blood loss, the haemoglobin shortly before death was 120 per cent. This patient suffered from internal haemorrhage in addition to haemorrhage into the lumen of the bowel and was very collapsed. There is no doubt that a certain number of deaths is caused by exsanguination. In 19 per cent. of the fatal cases examined post mortem no other cause of death was found.
Bleeding time. The bleeding time was determined in eleven cases. In two severe cases it was ten-and-a-half and five-and-a-half minutes respectively, and in the remaining nine cases it fell within normal limits. It should be remembered that prolongation of the bleeding time may occur in healthy newborn infants and in other conditions than haemorrhagic disease. For example, one case of haemorrhage associated with a severe furunculosis had a bleeding time of nine minutes. Haemorrhage into the bowel was found in twelve cases, into the lungs and pleura in eleven, into the brain and meninges in four, into the peritoneal cavity in two and from the umbilicus in two. Haemorrhage was also noted once into each of the following organs, the kidney, suprarenal, pericardium, nose, vagina and ear. In only one case was there any evidence of ulceration of the stomach or bowel. In this case small erosions were found in the gastric mucosa. Haemorrhage into the bowel was the only positive finding in 19 per cent. of the cases which were examined post mortem. fig. 1 and 2) . If, on the other hand, low prothrombin is the primary cause of the haemorrhage, then there can be little doubt that the administration of vitamin K is the most effective method of raising it to the normal level. In fig. 3 are shown the results of giving (a) subcutaneous blood and (b) a vitamin K analogue to normal newborn infants. From this it will be seen that the administration of vitamin K promptly raised the prothrombin index to between 85 and 115 per cent., whereas the subcutane- group.bmj.com on November 7, 2017 -Published by http://adc.bmj.com/ Downloaded from ous injection of blood had little effect. This confirms the work of Sanford and Leslie (1938) and of Lawson (1941) that subcutaneous injections of blood do not raise the plasma prothrombin. For obvious reasons it has been impossible to ascertain the effect of transfusion on the concentration of plasma prothrombin in normal infants, but in table 3, which gives the prothrombin index before and after treatment in nine cases of haemorrhagic disease, it will be seen that in four (no. 3, 4, 5 and 6) there was a definite rise in its level after transfusion. From this table it will also be seen that of two cases given subcutaneous blood (no. 1 and 2) one showed a definite rise twenty hours after the injection while no significant change occurred in the other. Of four cases (no. 7, 8, 9 and 10) treated with vitamin K analogue only, all showed a definite rise in the prothrombin index, but there may be a delay in its action as in two of the cases the rise in the index did not occur till between sixteen and twenty-four hours after its administration.
In the present investigation three methods of treatment have been employed: (1) subcutaneous or intramuscular injections of blood; (2) intravenous blood; (3) vitamin K. In thirty-seven cases treatment by blood transfusion was combined with the injection of blood subcutaneously or intramuscularly, and in eight cases it was given with vitamin K.
It is difficult to estimate the relative value of different methods of treatment in a disease in which spontaneous recovery is known to occur when blood loss is slight, and so an attempt has been made to classify the cases according to their severity, as judged by the percentage of haemoglobin on admission to hospital or later, if a lower reading was obtained. As blood examinations were not always carried out in the earlier years included in this review, a certain number of cases remain unclassified. Table 4 shows the results of treatment of one hundred and thirty-six infants. Ten of the series of one hundred and forty-six cases have been excluded for the following reasons. Two were dead on admission to hospital, two were moribund, four were cases of internal haemorrhage not diagnosed during life, and two were so mild that treatment was withheld. From this table it will be seen that of the fifty-one cases treated I -')^x 
